Melatonin improves mitochondrial respiratory chain activity and liver morphology in ob/ob mice.
In previous studies, we have shown that mitochondrial respiratory chain (MRC) activity is decreased in patients with nonalcoholic steatohepatitis and in ob/ob mice and that peroxynitrite plays a pathogenic role. The present study examined whether melatonin, a peroxynitrite scavenger, prevents: (i) the in vitro effects of peroxynitrite on normal mitochondrial proteins and (ii) the development of nonalcoholic liver disease, MRC dysfunction and proteomic changes found in the mitochondrial complexes from ob/ob mice. We studied MRC activity, assembly of mitochondrial complexes and its subunits in normal mitochondrial proteins exposed to peroxynitrite in the absence and presence of melatonin. The same studies were done in mitochondrial proteins from ob/ob mice untreated and treated with melatonin. Preincubation of mitochondrial proteins from wild-type mice with melatonin prevented 3-tyrosine nitration of these proteins, eliminated the reduction in the MRC activity, the defect in the assembly of mitochondrial complexes and degradation of their subunits induced by peroxynitrite in vitro. Moreover, treatment of ob/ob mice with 10 mg/kg/day melatonin for 12 wk reduced oxidative and nitrosative stress, prevented the loss of MRC activity, protected their complexes and subunits from degradation, and favored assembling of mitochondrial complexes. In addition, this treatment improved fatty liver, decreased hepatic triglyceride concentration and increased apolipoprotein B100 in liver tissue. In conclusion, melatonin prevents the effects of peroxynitrite on mitochondrial proteins in vitro and administration of melatonin to ob/ob mice normalizes liver morphology, mitochondrial dysfunction and assembly of MRC complexes.